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Description 

i 

The present invention relates to a oomporifion for promotag fat-degradation (lipdyss) in fat cells, more specifically 
to a composition having an abiily of promoting deoradatfon of accumulated fat in fat ceils. 

Vital hormones such as noradrenaline, adrenaline and glucagon are known to have promoting fat-degradation 
effect Caffeine and theophyiine were also reported to have promoting fat-degradatton eflects- 

tn addition, so-called wek^^educing composltton which serves to degrade a somatic fat to make a tat cell smaller, 
whereby provkfng a slim body have been studied, and that containing kola seed extract (Japanese Patent Application 
KoteJ Hyo 3-504241) and that containing a fat-degrading substance (lipolytic substance) such as caffeine in combina- 
tion vwth a growth factor (Japanese Patent Application Kokai Hyo 6-508668) were reported to be effective. 

However, hormones and caffeine involves problems when used for a prolonged period for the purpose of weight- 1 
reducing since they may cause adverse effects 

As a result of conducting the studies in order to develop a substance having an ability of promoting degradation of 1 
fat from a natural ry -occurr ing material which has no problems with regard to safety, we fhaXy found that a soybean 
extract has such activity and that the active ingredient is an isoflavona Based on such findings, this fwention is estab- 
lished 

Accordingly, the present invention provides a composifion for promoting fat-degradation in a tat cell which com- 
prises en isoflavone anoVor its derivative in an amount effecSve to promote the degradation of fat in fre tat eel 

BRIEF DESCRIPTION OF THE DBAWIMfia 

Cartel 1 bA A _T J-i 1 jj\ fj.fi n>t.» 1. -■- 1 - r Id r r* 1 1 - - • - - ,it- I-, l —M - 

ngure l » agrapn rnncating tne prornoung raraegraaatron effect or oaidzevl. . 
Figure 2 is a oraph indicating the promoting fat-degradation effect cf dakJzirr, 1 
Figure 3 is a graph indrcating the promoting fat-degradation effect of p^nistem, * 
Figure4rsagaph indicating the promoting faHiegradatlon effect of genistin. 

An isoflavone employed in the present Invention la a component contained In bean plants such as soybean, and 
datfeein. daidnn, genislein. genislin and derivatives frxsreof are included in the isoflavone. These compounds may be i 
ernployed Independently or in cornblnafloa The content of an isoflavone in a composition according to the present , 
invention is an amount effective to promote degradation of fat m a fat ceS, and may be determined to view of the 
Intended use of the composition For example, an iscflavcrte is contained In an amount of 0 05 to 1 ,000,000 jig/ml (g) ' 
when the composWon Is intended to be used as a prwmaceutical lor injection or infusion, while it is contained fci an i 
amount cf 5 to 1,000 mgArrf (g> when the composition is intended to be used as a food or pharmaceutical in forms of i 
sofioV liquid, powder, granule, paste and the Ike for oral or percutaneous administration An isofravone b contained in 
an anioumc^Sto 1,000 mg/r^ 
of sofri. liquid, pewder, granule, paste and the Ike. 

in any intended use desert? ed above, a content of an isoflavone in a compoaitkri less than a lowest effective ' 
amount results in no satisfactory fat-degradation effect in a fat cell. 

Although any commercial ry available isoflavones may be used, those obtained from a soybean by extraction may 
ateo be employed. The extraction may be conducted by an ordinary method using an organic solvent such as methanol, 
ethancl, butanol and diethylether, for example, as described below \ 

lb i kg of soybean flake, 1 to 3 Bters of an organic solvent such as methanol Is added and the mixture is extracted 
whfl e heati ng under lef lux to obtain an extract The extract is concentrated to dryness and the residue is adrnheed wim 
each 100 to 1,000 ml of water and an organic solvent such as rvbutanol, and stirred. Subsequently, the mixture is 
allowed to stand to separate Into a water layer and a butanol layer. 

Then the butanol layer is concentrated to dryness, and Ihe residue Is taken Into an organic solvent such aa cfisth- 
ytether and stirred Subsequerrrjy, the mature is cemhfuged to obtain a sediment which is then admbced wan ether to 
remove soluble substances The ether -insoluble substance thus obtained (sediment) is recovered as an iscflavorre-con- 
taining traction. Then, using an ordinary procedure such aa chromatography if necessary, each component is frac^on- 9 
ated. The isoflavonescan be identfied by any metoo& 

As described above, a commerdalp^ 
Ing to the invention, while a crude product extracted from a bean plant or a preparation purified therefrom may atec be \ 
erTx^oyed. If necessary, customary additives such as a bUHng agent stabitoer, exciplent eta, may be incoporated to 
prepare a composition. The composition may be in forms of sold, liquid, powder, granule, paste etc . depending on 
intended uses. 

Since a composition promoting fat-degradation according to the present invention has an abfty of degradng a fat 
to exhWt a we^ht-r educing effect, it may be useful in the fields of pharmaceuticals, cosmetics, functional foods and the 
like, and may be utfflzed as various formulations tor percutaneous administration (application onto sWna), oral adminis- ( 
tration and imravenous injection, or may be added to e food, in addrtioo. the compcerbon may be added to a feed for 
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domestic animals since it degrades fats whereby ccntrtouting to the production oi a low tat meat 

A composition promoting fet-deyadation according to the present invention exhibits an excellent fat-de^adation 

effect at a relatively low concentratioa Using this effect the composition can be utilized as a cosmetic, pharmaceutical 

or functional food product having a weight-reducing effect 

In adcfflon, the active ingredient m the carped on is highly sate since it is an edfcie naturaDy-ocairring corrponent 

contained in a soybean and other plants, and ha3 been Ingested for a long period. 

EXAMPLES 

The present invention is further ilustraied in the following examples, which are not intended to restrict the scope of 
the invention. 

Production Example 1 

Tol kg of soybean flake, 3 Iters of methanol were added and the mrxnore was extracted whJe healing under reflux 
to obtain an extract which was then concentrated to dryness in a rotary evaporator. The residue thus obtained was 
aomixed with each 500 ml of water and n-butanol and snaked and stirred, and then aJcwed to stand to separate into 
water layer and butanol layer. The butanol layer retried under reduced pressme and then adn^xe<l wimdie^yfether 
and snaked and stirred. Subsequently, centrlfugaflcn was conducted <S, 000 rpm, 1 0 minutes) and supernatant ether- 
soluble substances were removed to obtain a sediment, which the procedure of adefng ether and removing the soluble 
substances wan conducted repeatedly for several times. The ether-insoluble substances thus obtained were recovered 
as an iscflavone-contairting fraction. 

Production Example 2 

From the fraction obtained in Production example 1, daidzein. dakfetn, genistefn and genistin were isolated by 
reverse HPLC (using an ODS column, efuted with a grariemfrom 0 to 50 % acetonrtrile in O.I % aqueous sotution of 
trttfucfoacetic add. aJbsorbance detection at 262 nm). 

Example 1 

A tat eel precursor (preaeSpocyte) ST3-L1 derived from a mouse was incubated in DME metfum (Dul^eoooe mod- 
ified Eagle medium) supr^emented with 10 % fetal bovine serum in 6-weB muttlpiate at 37*C- The culture medium was 
replacedewy2c*3de^.Atomece0p^ 

were added to the culture medium to induce differentiation rrtoafetceU. Differentiation induction treatment was per- 
formed for 2 days, and thereafter the incubation was continued in me inrbaJ medium. 

After about 1 week to 3T3-L1 cells which had been differentiated into fat ceils, a certain amount of dafcJxeJn 
obtained in Production Example 2 was added fallowed by incubation Then, after 1 day (24 hours) and 2 days (48 
hours), the amount of glycerol in the culture mediixn was determined as an index of the fat -degradation. Glycerol was 
released by the taVdegradatton. and determined by coiortmetry using glycerol oxidase and the ace. 

The results are shown in Figure 1. As evident from the figure, dakteeJn Induced the fafrdegradation dose-depend- 
entiy Since dakfeein was effective at the concentration relatively as low as 0.3 pM, La, 0.0763 jig/ml (or a), a is 
expected to exhioa sxnflar in vivo effectiveness, in the figure, the abscissa represents dakteein concentration fiiM), 
while the ordinate represents the amount of glycerol released as a result of the favdegradaflon. a and ■ imficate fat- 
dec^adafoo effect of 24 and 48 hours after addition of dafcfeeia respectively and the values in the figure are the amount 
of ofycercf derived from various concentrations of daidzein which were calculated based on the amount of glycerol 
derived from 0 uM of daidzein (1 00 %). 

Example 2 

This Example was conducted similarly to Example 1 except for using daidzin instead of dadzeia The results are 
shown in Figure 2. Legends are similar as to Example 1 . As evident from the figure, daidzin caused the tat<teg/adattori 
ctose^ependently Since daidzin showed such results at a relatively tow corramratiun, it is expected to exhibit simiar 
In vfco effectiveness. 

Example 3 

This Example was conducted similarly to Example 1 except tor using oenrstem instead of daidzein. The results are 
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shown in Figure 3. Legends are similar as in Example 1 . As evident from the f igure, geristan caused the faKlegaration 
doee^€pender% Smce genistein showed such results at a relatively low concert ration, it te expected to exhibit similar 
in vfro effectiveness, 

5 Example 4 

Example 4 Mas conducted similarly to Example i except lor using gemsfin Instead of dakfeein. The results are 
shown In Figure 4. Legends are similar as In Example 1 . As evident from the figure, genistin caused the fat-degradation 
doee^eperKlerrtfyL Sfnoe genista showed such results at a relatively low concentration, n is expected to exhibit similar 
to in vivo effectiveness. 

Examples 

Daktzein {67 mg/kg body weight) was administered intrapemoneally to a mouse, and serum glycerol was meas- 
f$ ured after 24 hours, during which the animal was allowed to take water freely but was fasted Daktzein was adminis- 
tered as a suspension In lecithin solution (5 mgftnl). 

The results are shown in T^ble 1 . As evident from the table, the glycerol level was Increased ggrtfflcarrtiy in thedaid- 
zein treatment group when compared with the control group. Based on such flnrjngs. dakfeein was dernor^tmted to 
promote the degradation of tat in vr*o similarly as in me cell culture 

20 



Table 1 
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Fat -degradation promoting effect of daidzein in mice 


Treatment group 


Senim glycerol after 24 
hours (n mol/ml) 


Control group (vehicle i.p>) 


12.9±1,1 


Daidzein gjoup (Lp, 67 mgvkg) 


20.4 ± 4,3 a 



30 a: Sign* want reference. p<1% 



Claims 

x 1. A compoatJofi for pramotjng fat-degredation in a fat eel which comprisea at least one isof fcrvone and/or e derivative 
thereof. 

2. The composition according to Claim 1 wherein said rsoftewone is selected from the group consisting of daidzein, 
daktdn genistein and genistin. 

40 

X The composJBor according to Oalm 1 or 2 wherein said composition Is a forrnulation for injection or infusion and 
contains 0.05 to 1,000,000 ugflml (g) of said Esofiavorte. 

4u The oompositlcn accordng to Claim 1 or 2, wherein said composition is a formufctfon for orator per cutaneous 
« admrjrrJstration and contains 5 to 1000 mg/rrt (g) of said teoflavone. 

5» The composition accordng to Ctekn 1 or 2 whrerein saxi composition is a feed for domestic animals and contains 5 
to 1000 rng/mi (g) of said isoftavone. 

60 6. The ccmpoeifiori according to any one ctf claims 1 to 4 which is a cc«rnetic competition. 

7. Ike of at least one fcof lauorte and/or a derivative thereof for the preparation of a rjharmaceutical oompositlcn for 
promoting fat -degradation In a fat cdi 
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FIG.3 
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